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Is use of hospital services a proxy for morbidity?
A small area comparison of the prevalence of
arthritis, depression, dyspepsia, obesity, and
respiratory disease with inpatient admission rates
for these disorders in England

J N Payne, J Coy, S Patterson, P C Milner

Abstract
Objectives - To examine the relationship
between specific types of morbidity,
measured by validated survey questions,
and hospital service use and mortality to
see if the latter two could act as a proxy in
health needs assessment, health service
planning, and resource allocation in a
typical health district.
Design - A postal questionnaire was used
to provide information about depression,
digestive disorders, musculo-skeletal
disorders, obesity, respiratory disease,
and hip and knee pain. The questions
were from survey instruments that have
been widely used to derive information
about these conditions. The relationships
between the prevalence of these specific
types of morbidity and appropriate
admission and mortality rates were
explored using linear regression and
Pearson correlation analysis.
Setting - The population of Rotherham
health district, England.
Subjects - A simple random sample of
the residents of each of the 22 electoral
wards in Rotherham health district.
Results - Responses were obtained from
78% of the 5000 sampled (82% after
excluding people who had moved house
or died). Significant, positive correla-
tions were found between the prevalence
of respiratory disease and the hospital
admission and mortality rates for respir-
atory problems (r = 0-68, p <0 01 and
r=0 54, p<0-01) and the prevalence of
depression and the admission rate for
depression (r = 0-52, p < 0 05). No such re-
lations were found for digestive disease,
musculo-skeletal disease, and obesity.
For the conditions examined here, hos-
pital service use was a more useful
measure than mortality.
Conclusions - Only two diseases (respira-
tory disease and depression) out of the
seven diseases or procedures investigated
showed a positive correlation between
hospital admission and disease preval-
ence. But even for these two, the correla-
tions explained less than 50% of the vari-
ance. Caution must be exercised when
hospital service use is being considered as
a proxy for morbidity.

(J7 Epidemiol Community Health 1994;48:74-78)

In order to plan for health service develop-
ments, health authorities require as accurate
an assessment of the health needs of their local
populations as possible."2 Routine information
on health, however, is often inaccurate and
may be incomplete and insufficiently compre-
hensive.2' Death certification, which provides
a better source of data, is frequently used,4 but
such mortality data may be inadequate or
inappropriate for deploying health service re-
sources more rationally and equitably.56 This
is especially true for conditions which give rise
to substantial amounts of ill health but only
rarely to death. Hospital inpatient service use
is another very widely used information
source. It has the disadvantage, however, that
there may be many who could benefit from
health services but, because they are not cur-
rently receiving them, are consequently not
represented.5 In spite of these disadvantages,
use of hospital services is frequently suggested
as a proxy measure7 and, indeed, resources are
often distributed on this basis.

In measuring the health of whole popula-
tions, direct-mailed questionnaires have fre-
quently been used.8 Their advantages are that
they are a relatively cheap mode of investiga-
tion which go a long way towards removing
subjectivity. It is important, however, to re-
member that the results of such surveys are
reliable only when relatively high response
rates are achieved.8
Many survey based studies, and their associ-

ated questionnaires, such as the Nottingham
Health Profile,9' are designed only to give a
global picture of an individual's health.
Accordingly, the aim of the present study was
to compare information from a survey based
on well validated questions on specific areas of
morbidity with hospital service use and with
mortality statistics. We chose, therefore, to
explore individual areas of major morbidity
where routine information is difficult to inter-
pret. These were: depression, digestive dis-
orders, musculo-skeletal disorders, obesity,
respiratory disease and, specifically, hip and
knee pain. They were picked because for each
of them there were validated direct-mailed
questions and comparable survey results from
other communities available.
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Hospital service use as a proxy for morbidity

Table 1 The number and source of the questions used in the postal questionnaire.

Clinical area No of questions Source

Depression 7 The Hospital Anxiety and Depression Scale'2
Digestive disorders 4 Postal questionnaire on dyspepsia"
Musculo-skeletal disorders 4 Arthritis and Rheumatism Council:
and hip and knee pain Epidemiology Research Unit Questionnaire

(Silman, personal communication)
Obesity 4 Postal questionnaire on sports injuries'4
Respiratory disease 10 Medical Research Council's Committee on

Environmental and Occupational Health:
Questionnaire on respiratory symptoms'5

Total 29

In a single health district people from dif-
ferent areas within its boundary often have
noticeably different levels of health." How-
ever, they all usually have the same hospital
services available to them. In planning equi-
table health care provision we, therefore, need
to know whether hospital service use is grea-
test in those areas in which morbidity is the
highest. This paper examines this question
and seeks to test the hypothesis that routinely
collected hospital activity data can act as a
proxy for morbidity in health needs assess-
ment, service planning, and resource allocation
in a typical health district.

Methods
SETTING
Rotherham District Health Authority is coter-
minous not only with the metropolitan council
but also with the family health services auth-
ority boundaries. It has an estimated popula-
tion of 255 000, with 196 000 on the electoral
roll. There are 22 electoral wards with a mean
number of 9000 on the electoral roll, but this
ranges from 6000 to 13 000.

SAMPLING PROCEDURE FOR THE MORBIDITY
SURVEY
The sampling frame was the 1990 electoral roll
for Rotherham Metropolitan Council. The
total sample size was 5000, and a simple ran-
dom sample, proportional to the population of
each ward, was taken for each of the 22 elec-
toral wards. The questionnaire and the direct-
mail method were piloted on 600 respondents.
A response rate of 80% was achieved after one
reminder and the results of the pilot were
included with those of the full survey. For the
purpose of describing local differences in the
prevalence of conditions, the electoral wards
were grouped into nine larger localities. Each
was a recognised local community as well
as being compatible with social service and
community unit areas.
Power calculations based on standard stat-

istical assumptions show that a population

Table 2 ICD916 and OPCS-417 codes used to define hospital use for the conditions
studied.

Condition ICD9 or OPCS-4 codes

Depression ICD9: 296-1, 296-3, 298-0, 300 4, 309 1, 311
Digestive disease ICD9: 150-151, 157, 530-537
Musculo-skeletal disorders ICD9: 710-739
Obesity ICD9: 278
Respiratory disease ICD9: 162, 490-496
Hip replacements OPCS-4: W37-W39
Knee replacements OPCS-4: W40-W42

survey based on the size of these localities
(around 430 responses per locality) will estim-
ate a prevalence of 10% with a 95% confidence
interval of 7-25%, 12-75%. In analysing corre-
lations between routine data and the preval-
ence of conditions, however, the estimates of
prevalence for individual electoral wards were
used. Not only were differences in prevalence
greater between wards than between localities,
but also the use of ward based estimates
ensured that the correlation analysis made
maximum use of the information available.
Any loss of accuracy in estimating the correla-
tion coefficients because there were smaller
numbers in the ward samples was compen-
sated for by the increase in the number of
correlation pairs available.

QUESTIONNAIRE
The questionnaire was set out on four sides of
A4 sized paper (an A3 sheet folded in half). It
covered five clinical areas in which routine
information on morbidity is lacking: depres-
sion, digestive disorders, musculo-skeletal dis-
orders, obesity, respiratory disease, and, speci-
fically, hip and knee pain. The number of
questions in each area and their sources are
shown in table 1.
The questionnaire was designed so that the

questions could be considered in simple con-
secutive order and it could be easily completed.
Envelopes were addressed to named people on
the electoral roll and the name was also used to
address the person on the covering letter. These
letters were on health authority headed note-
paper and signed by the director of public
health. The survey was carried out in February
1991, and the questionnaires were posted on a
Thursday so that they could be completed over
the weekend. A reply paid envelope was used
for the first mailing, and a stamped addressed
envelope for the reminder. Press releases were
sent at the time of the survey to all local media,
members of parliament, general practitioners,
and local councillors.

HOSPITAL USE AND MORTALITY DATA
Hospital admissions were measured as consul-
tant episodes for relevant primary and other
diagnoses or procedures. Numbers of episodes
for hospitals within the Trent health region
were obtained by electoral ward of residence
from the regional patient information system.
These data were derived from Korner returns
for the period covering the five financial years
1987/8-1991/2. The ICD916 or OPCS-417
codes that were used to define depression,
digestive disease, musculo-skeletal disorders,
obesity, respiratory disease and major joint
replacements are shown in table 2. Relevant
mortality data were also obtained from OPCS
death tapes for the same period.

ANALYSIS
The responses to the survey questions were
translated into assessments of morbidity. The
definitions of these are listed below:
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Table 3 The variation in the prevalence of different morbidities by age and sex.

Age (y) All ages

18-34 35-54 55+

Men Women Men Women Men Women Men Women

Depression 8.7 101 12 7 15.0 22.1 25 8 147 174
Digestive disease 37.2 33.8 37.3 38-0 32.1 36-6 35 4 36 2
Musculo-skeletal disorders 26 9 28 2 40-1 47.5 51 7 63.8 40-0 47.6
Obesity 68 70 109 137 94 130 91 115
Respiratory disease 22 1 23 0 27 6 21 5 42-3 31 4 31.0 25 5
Hip pain 34 38 79 105 132 184 83 113
Knee pain 19 2 12 1 24 1 20 3 313 36 0 25 1 23 5

Depression
Depression was defined as a score of 8 or more
on the depression element of the Hospital
Anxiety and Depression Scale. This defini-
tion, therefore, includes both depression and
borderline depression.

Digestive disorder
This was defined as a positive response to any

of the questions about dyspepsia, heartburn,
or indigestion occurring in the previous six
months.

Musculo-skeletal disorder
This was defined as a positive response to any

of the questions on joint swelling or painful
joints in the absence of injury.

Obesity
Subjects with a body mass index (weight
(kg) x height (m) squared/ 100) of 30 or more

were categorised as obese.

Respiratory disease
Respiratory disease was defined as a positive
response to questions on either asthma or

chronic bronchitis.
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Obesity Respiratory Painful
disease hips

Disorder

Painful
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Prevalence of different morbidities in localities in Rotherham (medians and ranges).
Median (range) values are as follows: depression 16 2% (10 7-25-0); digestive
disorders 36-8% (300-41 5); musculo-skeletal disorders 44 0% (35 8-53 3); obesity
9-2% (6 2-13 7); respiratory disease 28-6% (14 3-42 0); painful hips 7-6%
(4 2-18 8); painful knees 23-4% (17 7-37-0).

Painful hip or knee
Responses to specific questions on painful
knees or hips were used directly.

In order to estimate best the prevalence of
the morbidities which vary with age and sex in
each ward the ward samples were adjusted to
reflect the age-sex composition of the underly-
ing ward populations as measured by the 1991
OPCS population estimates. The adjustment
was done using six strata of approximately
equal size comprising men and women aged 18
to 34 years, 35 to 54 years, and 55 years and
over. The adjusted ward sample sizes were
kept the same as the actual samples. The age-
sex specific morbidity prevalences were then
applied to the adjusted samples to produce
ward estimates of prevalence.
The relationships between the estimated

ward prevalences of each of the various morbi-
dities and both the hospital admission rates
and the mortality rates were examined using
scatterplots and Pearson's correlation coeffi-
cient, after testing for violation of the assump-
tions for regression. Admission rates were cal-
culated using numbers of consultant episodes
as the numerator and the 1987/8-1991/2 aver-
age ward populations as the denominator.
Data were not standardised as differences in
distribution of sexes and ages between wards
should affect both sets of rates equally.

Results
The total response rate was 78% (3877 of
5000). After exclusion of those who had moved
house or died, the response rate became 82%
(3877 of 4752). The response rate before send-
ing the reminder was 63% (2972 of 4752).
Final response rates varied between individual
wards from 66 9% to 89 9%, but in 19 of the
22 wards the proportion who responded was
over 75%. The response rates were lower in
the more underprivileged wards (correlation
coefficients for response rate versus unemploy-
ment and Jarman score were - 0 74 and - 0 84
respectively, p < 0 01).
The variation in the seven types of mor-

bidity in relation to age and sex is shown in
table 3. There are appreciable age and sex
differences in general, apart from for digestive
disease. The age and sex differences for the
other conditions are as expected. Because of
these differences we decided to adjust the
prevalences of all the morbidities to reflect the
age-sex composition of the underlying ward
populations.
The figure shows a summary of the main

results for the estimated prevalence of each of
the five main conditions. Musculo-skeletal dis-
orders show a particularly high prevalence,
with a median of 44% among the nine locali-
ties. Even in the locality with lowest preval-
ence it was still over 35%.
The prevalences of depression, respiratory

disease, and digestive disorders were all high
but again there was considerable variation
between localities. Thus, for example, there
was a threefold range of respiratory disease
prevalence from a minimum of 14% to a maxi-
mum of 42% in the worst locality.
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Table 4 Correlation coefficients (r) for comparisons between prevalence of disease as
determined by the morbidity questionnaire and rates of hospital admissions and
mortality for specific conditions.

Morbidity measure from questionnaire Admission r Mortality r

Depression 0.52* NA
Digestive system disorders 0-13 0.15
Musculo-skeletal disorders 0 30 041
Obesity -0 14 NA
Respiratory disease 0 68t + 0 54t
Painful hips Inverse relation+ NA
Painful knees 0 14 NA

*p<005; tp<001.
+ Regression assumption of normality violated. Transformation found a statistically significant
inverse relation.
NA = None or insufficient deaths to calculate a correlation coefficient.

CORRELATIONS
The assumptions for regression were not vio-
lated in any of our correlation analyses, apart
from hip pain where an inverse relation was
found.

Pearson's correlation coefficients between
the morbidity measures and hospital use and
deaths are shown in table 4. Over the 22
electoral wards only respiratory disease and
depression showed a large enough positive
correlation to be statistically significant
between admission rates and prevalence as
determined by the morbidity survey (r = 0 68,
p<0-01 and r= 0-52, p<005). Even in these
cases the size of the correlation coefficients
shows that much of the variance in prevalence
between wards remains unexplained by dif-
ferences in the hospital use (r2=46% for res-
piratory disease and 27% for depression). For
the other conditions the correlation coeffi-
cients were mostly positive but were too small
to be significantly different from zero. In the
case ofhip replacement rates there was actually
a statistically significant inverse relation
between the prevalence of hip pain and admis-
sion rates. Thus, those wards with high hip
replacement rates had low hip pain preval-
ences and vice versa.
Numbers of deaths over the period studied

were too small for correlations between morta-
lity and depression, obesity or joint replace-
ments to be explored. Once again, only for
respiratory disease was there a significant pos-
itive correlation between morbidity as deter-
mined by the survey and mortality rate. This
correlation was not as high as that with hos-
pital admission rate.

Discussion
Researchers from the USA and elsewhere have
consistently found that hospital admission and
surgical procedure rates generally vary appre-
ciably across geographical areas.'>21 The major
determinants of these rates were the supply of
hospital beds and specialist physicians and
surgeons and variations in clinical practice. Ill
health has not been found to be a major deter-
minant in the few instances where this has
been explicitly studied.21-2'
A British review addressing the question of

whether hospital use can be used as a measure
of health need concluded that hospital utilisa-
tion data are flawed as a proxy for health needs
because of variations in the supply of services
and in professional decision making.24 Supply

of beds is the main determinant of admission
rates at both inter-regional and inter-district
level. Only for a small number of conditions
which are easily diagnosed and for which there
is a consensus on treatment (for example, acute
myocardial infarction, gastrointestinal haem-
orrhage) does hospital use seem to relate
clearly to morbidity.19 By contrast, however,
the premise of Royston et al is that at a
sufficiently small area level, populations com-
pete for the same exogenous supply of services
and that their different relative use of services
reflects variations in their relative need.7
Not all the conditions considered are likely

to lead to hospital admission. A priori it would
have been expected that respiratory symptoms
and depression would have been more likely to
lead to hospital admission with dyspepsia, hip
pain, knee pain, and musculo-skeletal dis-
orders less so. It would be unusual for obesity
to lead to admission. The results reported
here, however, show that at small area level
there is poor correlation between the use of
hospital services and the prevalence of most of
the conditions determined from the morbidity
questionnaire. Such surveys, even using vali-
dated questions, are themselves only a proxy
measure of health but do have the advantage
that they sample the whole population, not just
those whose ill health comes to light because of
contact with the health service. We conclude
that, at a small area level, hospital service use is
not a particularly useful proxy measure for
morbidity, and one that can be used only for a
limited range of conditions.
Use of primary care may also reflect mor-

bidity levels. In a study using the Nottingham
Health Profile (NHP),910 Bucquet and Curtis25
found that although social differences in mor-
bidity were not matched by significant social
group differences in recent GP consultation
behaviour, there were strong statistical associ-
ations between consultation and NHP dimen-
sions for physical immobility, social isolation,
pain, and emotional distress.

In view of the magnitude of the task of
health needs assessment, all routinely available
measures that might be a proxy for the health
of parts of the population should be examined,
and there is a case for greater use of primary
care utilisation data. Caution is advised, how-
ever, in using hospital service utilisation as a
proxy to plan resource allocation without pre-
liminary investigation of its appropriateness
for the conditions being studied. The correla-
tion coefficients show that much of the vari-
ance between electoral wards remains unex-
plained and, more importantly, for most
conditions hospital service use does not pro-
vide even a moderate measure of morbidity.
Moreover, there is an indication that, for some
conditions, areas with higher prevalence of
morbidity actually have lower use of hospital
services than those with lower prevalence.
Although both the unemployment rate and

Jarman score26 have been found to correlate
with use of health services,27 it cannot be
assumed automatically that underlying mor-
bidity bears a similar relationship. Although
sociodemographic measures have been sug-
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gested as a proxy measure for local levels of
health,"-" our earlier work has shown that
measures of social deprivation such as Jarman
scores'0 and unemployment correlate well only
with certain specific areas of ill health.34

In interpreting the present findings it should
be remembered that the response rate varied
between electoral wards, although all but three
wards had a response rate of over 75%, and
that this might have influenced the results.
Variation in response rate between social
groups was also found in the Whitehall study
of health inequalities among civil servants35
but is not documented in Curtis's study.33
Another important consideration is of the
heterogeneity within electoral wards in respect
of service utilisation. This may reduce the
estimate from a ward-based analysis of the
real strength of associations present at a
smaller area level. Variability in the use of the
private sector in electoral ward populations
may partly explain some of the lack of correla-
tions. There are no private inpatient facilities
in the local district general hospital, however,
and the local population is likely to make
limited use of the private sector elsewhere. We
cannot be absolutely sure that cases were being
ascribed to electoral wards within the Trent
Regional Patient Information System with
100% accuracy. Local hospitals checked all
cases for the presence of a valid postcode
before dispatching hospital data, however, and
Trent region would not accept data with inva-
lid or missing postcodes. Corrections and upd-
ates to the regional computerised postcode
directory have been continuously made over
the past seven years. Planners, researchers,
finance staff, and managers have used the
patient information system extensively over
this period and found no major cause for
concern.

Mortality information, although useful as a
proxy for morbidity in many circumstances, is
also of little value for the common conditions
examined here. This is not surprising in view
of the small number of deaths associated with
these disorders, although their associated mor-
bidity is considerable.
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erham Health Authority funded this research.
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